Prof. Dr. Alper Bastiirk

BS454 - Derin Ogrenmeye Giris Dersi

2025-2026 Bahar Yariyili Odev Sunum Programi

Sunum strelerinin 2/3’0 anlatim, 1/37%i soru-cevap olarak planlanmastar.

Odev Konusu

Hafta Tarih Grup No |Ogrenci Bilgileri
Goriintii doniistiiriiciisiit mimarisinde 6z dikkat diizeneginin kuramsal

1 30 Mart 15:00 Grup 1 103xxxxx75 M. Sakarya, 103xxxxx28 Y. Kumag ¢Oziimlemesi

Theoretical analysis of the self-attention mechanism in Vision Transformer (ViT) architecture

. Uretken gekismeli aglarda kararlilik sorunlar: ve Wasserstein kayip islevi
1 30 Mart 15:30 Grup 2 103xxxxx66 A.K. Acemoglu, 103xxxxx88 B. Ince

Stability issues in generative adversarial networks (GANs) and the Wasserstein loss function

Cizge sinir aglarinda spektral ve uzamsal yaklasimlarin karsilastirmali
103xxxxx34 A.G. Cogkun, 103xxxxx71 B.G.

1 30 Mart 16:00 Grup 3 ¢Oziimlemesi
Karabacak
Comparative analysis of spectral and spatial approaches in graph neural networks (GNNs)
Zaman serilerinde dikkat diizenegi: Informer ve zaman serisi doniistiiriiciisii
mimarileri
1 30 Mart 17:00 Grup 4  103xxxxx96 S. Cemrek, 103xxxxx98 G.D. Sak

Attention mechanisms in time series: Informer and TST (Time Series Transformer)
architectures

Ateslemeli sinir aglarinda biyolojik esinli hesaplama ve enerji verimli derin
1 30 Mart 17:45 Grup 5 103xxxxx25 K. Ozkan, 103xxxxx15 O.Y. Ok 6grenme

Spiking neural networks (SNNs): bio-inspired computation and energy-efficient deep learning

Pekistirmeli 6grenmede politika gradyan1 yontemleri ve PPO ¢oziimlemesi
2 06 Nisan 15:00 Grup 6  103xxxxx88 L.F. Imdat, 103xxxxx05 V.A. Tath Reinforcement learning: analysis of policy gradient methods and proximal policy optimization
(PPO)

Varyasyonel 6zkodlayicilarda gizil uzayin ayristirilmasi ve kanonik olmayan
2 06 Nisan 15:30 Grup 7 103xxxxx73 M. Simsek, 103xxxxx81 E.C. Ozsoy dagihmlar

Variational autoencoders (VAEs): latent space disentanglement and non-canonical distributions

Derin 6grenmede ikinci derece eniyileme yontemleri ve Hessian matrisinin
2 06 Nisan 16:00 Grup 8  103xxxxx24 E. Varan, 103xxxxx30 B. Yilmaz ¢Oziimlemesi

Second-order optimization methods in deep learning and analysis of the Hessian matriz
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Ogrenci Bilgileri

103xxxxx10 B. Tirpan, 103xxxxx11 T. Ozkok
103xxxxx27 S.C. Demirci, 103xxxxx07 M.C.

Altun

ViZE SINAVI HAFTASI

103xxxxx85 R. Soyal, 103xxxxx03 Z. Canbaz

103xxxxx35 M.M. Cay, 103xxxxx48 K. Yoldas

103xxxxx29 K. Ozer, 103xxxxx46 C. Ilbey

103xxxxx62 Y. Koca, 103xxxxx24 M.A.
Saglamoglu

103xxxxx11 S.R. Kaymaz, 103xxxxx76 E. Saygili

103xxxxx55 O.E. Avanoz, 103xxxxx82 R. Inan

103xxxxx62 Z.S. Yiicer, 103xxxxx66 N.S. Bektag

103xxxxx78 B. Karvan, 103xxxxx86 A.R. Ozer

Odev Konusu

Aciklanabilir yapay zekdda katman bazl ilgililik yayilimi1 ve SHAP
yontemleri

Explainable AI (XAI): layer-wise relevance propagation (LRP) and SHAP methods
Derin sinir aglarinda karsitsal saldirilar ve savunma diizeneklerinin
kuramsal sinirlari

Adversarial attacks in deep neural networks and the theoretical limits of defense mechanisms
— SUNUM YAPILMAYACAKTIR

Derin pekistirmeli 6grenmede ¢ok etmenli sistemlerde is birligi ve cekisme
devinimleri

Deep reinforcement learning: cooperation and competition dynamics in multi-agent systems

Tiirevlenebilir sinir bilgisayarlarinda bellek destekli sinir aglar1 ve algoritmik
ogrenme

Differentiable neural computers (DNCs): memory-augmented neural networks and algorithmic

learning

Cok kipli 6grenmede gorsel ve metinsel verilerin CLIP mimarisinde ortak
uzay gosterimi

Multimodal learning: joint space representation of visual and textual data in the CLIP
architecture

Oz denetimli 6grenmede karsitsal 6grenme teknikleri: SimCLR ve MoCo
Self-supervised learning: contrastive learning techniques (SimCLR and MoCo)

Sinir ag1 mimarisi aramasinda gradyan tabanli eniyileme ve verimli model
kesfi

Neural architecture search (NAS): gradient-based optimization and efficient model discovery
Derin 6grenmede etkin 6grenme ve verimli veri etiketleme stratejileri

Active learning in deep learning and efficient data labeling strategies

Hipergizge sinir aglarinda karmasgik iligkilerin modellenmesi ve hiperayrit
gosterimi

Hypergraph neural networks: modeling complex relations and hyperedge representation
Yayilim modellerinde matematiksel temeller ve ters zamanli yayilim
siiregleri

Mathematical foundations of diffusion models and reverse-time diffusion processes

Continued on next page
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Ogrenci Bilgileri

103xxxxx81 T. Topcuoglu, 103xxxxx01 G.B.
Yetigsen

103xxxxx91 A. Celik, 103xxxxx92 E.A. Yilmaz

Odev Konusu

Uzun kuyruklu dagilimlarda derin 6grenme: dengesiz veri kiimelerinde kayip
igslevi uyarlamalari

Deep learning under long-tail distributions: loss function modifications for imbalanced datasets

Denetimsiz alan uyarlamasinda alanlar arasi uyarlama ve alan kaymasi
yontemleri

Unsupervised domain adaptation: cross-domain adaptation and domain shift methods

Sinirsel 1s51n1m alanlar: teknolojisi ve ii¢ boyutlu veriler iizerinde derin

103xxxxx41 Z.S. Bozkurt, 103xxxxx54 L. Karaca, 6Brenme

103xxxxx85 B. Nazhm

103xxxxx99 M. Sahin, 103xxxxx02 S. Geng¢torun

103xxxxx95 T. Firat, 103xxxxx98 C. Sezgin

103xxxxx25 B.N.B. Bolat, 103xxxxx37 Z.
Akdemir

103xxxxx05 F. Sariduman, 103xxxxx07 R.E.
Dilsiz

103xxxxx13 M. Kul, 103xxxxx22 A.E. Dakak

103xxxxx99 T. Dingel, 103xxxxx21 M.N. Akaln

103xxxxx49 M. Goktepe, 103xxxxx53 I.M. Akbasg

103xxxxx37 M.A. Ozdemir, 103xxxxx53 M.A.
Ozen

Neural radiance fields (NeRF) technology and deep learning on 3D data

Ust 6grenmede MAML algoritmas1 ve az 6rnekli 6grenme uygulamalar:
Meta-learning: the model-agnostic meta-learning (MAML) algorithm and few-shot learning
applications

Sinirsel adi diferansiyel denklemler ve siirekli zamanli model devinimleri

Neural ordinary differential equations (Neural ODEs) and continuous-time model dynamics

Donanim farkindalikli derin 6grenmede model nicemleme ve budama
tekniklerinin kuramsal ¢éziimlemesi

Hardware-aware deep learning: theoretical analysis of model quantization and pruning
techniques

Enerji temelli modellerde derin iiretken modeller i¢in enerji islevinin
eniyilenmesi

Energy-based models (EBMs): optimization of the energy function in deep generative models
Bilgi damitimiyla 6gretmen-6grenci modellerinde bilgi aktarimi ve model
sikigtirma

Knowledge distillation: knowledge transfer and model compression in teacher-student models

Siirekli 6grenmede derin aglarda yikici unutmayi1 onleme stratejileri
Continual learning: strategies for preventing catastrophic forgetting in deep networks
Sembolik derin 6grenmede mantiksal kurallarin sinir aglarina
tiimlestirilmesi ve norosembolik yapilar

Symbolic deep learning: integration of logical rules into neural networks and neuro-symbolic
structures

Zamansal evrigimli aglarda dizi modellemede RNN ve LSTM’ye secenek
yaklagimlar

Temporal convolutional networks (TCNs): alternatives to RNNs and LSTMs for sequence

modeling

Continued on next page
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Ogrenci Bilgileri

103xxxxx56 S. Yilmaz, 103xxxxx57 U. Yal¢in

103xxxxx84 O. Akpunar, 103xxxxx15 A.
Uzgenbaeva

103xxxxx56 Y. Korkmazyigit, 103xxxxx23 M.
Doéner

103xxxxx61 A.H. Osmanoglu, 103xxxxx63 N.
Geldes

103xxxxx09 M. Yeroglu, 103xxxxx22 A.S. Erbag

103xxxxx23 P. Ceylan, 103xxxxx24 H. Yildiz,
103xxxxx10 1. Tstikam

103xxxxx89 A.E. Topkara, 103xxxxx21 M.A.
Akdol, 103xxxxx47 Y. Dalmig

103xxxxx30 E. Karabulut, 103xxxxx75 M.
Boztoprak

103xxxxx80 M.T. Yilmaz, 103xxxxx87 B. Aydemir

Odev Konusu

Bayesci sinir aglarinda derin 6grenmede belirsizlik kestirimi ve varyasyonel
cikarim

Bayesian neural networks: uncertainty estimation and variational inference in deep learning
Geometrik derin 6grenmede cizgeler ve manifoldlar iizerinde simetri ve
esdegisirlik

Geometric deep learning: symmetry and equivariance on graphs and manifolds

Biiyiik dil modellerinin ince ayarinda LoRA ve uyarlayict modiillerin
matematiksel yapisi

LLM fine-tuning: the mathematical structure of LoRA and adapter modules

Cizge evrigsimli aglarla sosyal ag ¢oziimlemesi ve topluluk saptamasi

Social network analysis and community detection with graph convolutional networks (GCNs)
Federatif 6grenmede gizlilik koruyucu dagitik derin 6grenme mimarileri ve
birlestirme algoritmalar:

Federated learning: privacy-preserving distributed deep learning architectures and aggregation
algorithms

Fizik bilgisiyle yonlendirilmis sinir aglarinda diferansiyel denklemlerin derin
ogrenmeyle ¢oziimii

Physics-informed neural networks (PINNs): solving differential equations with deep learning
Derin 6grenmede kayip yiizeyinin ¢6ziimlemesi ve keskinlige duyarh
eniyileme

Loss landscape analysis and sharpness-aware minimization (SAM) in deep learning
Prototipler iizerinden 6grenmede prototipik aglar ve 6lgiit 6grenmesi
yaklagimlari

Learning through prototypes: prototypical networks and metric learning approaches

Kapsiil aglarinda dinamik yonlendirme algoritmasi ve evrigimli sinir agi
mimarileriyle karsilagtirma

Capsule networks (CapsNets): the dynamic routing algorithm and comparison with CNN

architectures



